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(5ointci. s mm^ jfftmsmn fi sat^s®?? 
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21/318 21/318 C 

21/768 21/90 L 
27/108 P 

21/8242 27/10 6 9 1 



(21)fflS#^ 


4$H¥8- 100977 


(71)ffliaA 


000003078 
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(57) [Sffi] 

JR) *Mifi1-*#-&tt:*5v^\ cvDi^s i-H/e 

-£•££0. 6 X 1 0 21 cm- 3 J£ATtcr^r^lCJ:(9, f 




ro 



CM 



•HpK<Li 

S2_MS5B§ 



1 

x^ffl^tcvD&ia B^j»£ft£iife»jR&*rfc* 

a^ttSSSUl^T, ftttlHjteSJRtpOS i-H^ficfi, 

o. 6 x i o 21 cm- 3 ^m5:t^itt§*i 
ft*i»*jR-Cifc k r s W i (eta 

[»*«4] ffllBMttKtt, /7^CVD^CJ; t9 
»j* * ft 3 IfettJBt-C*) £ r k £ k ^- 3 IS l tcta 

[ft*JB5l ffiia*6*JRtt, sio 2 psgS, 

BSGH, ASGI, BPSGi, GSGg, S i 3 N 
4 JR.. & i O x N y JRa»fejglR£ft£ 1 OOlfe^JR 
H k k 1 fcEtteo4£»*M£«. 

n k £4#t§*k ra» #il l KK*^*f*£S1Eo 

im*m7] iftummm^ommmmn, 3xio 21 

c m- 3 ^Jb*r&>£ r k fc»«k 1 K|B*<0* 

■^-*>3 vjRtt, s i -Hft^**1-5#;*£^tfJB** 
yjgtOS i -Hg^fiij:, 0. 6 x 1 o 2L 

g^^^.^g vjRk£^r3^*ft^su:ib^ 

0. 6xio 2l cm' 3 i^TO5:^»fi:t5^ 

1. 6 5JBL±-C*>5r kSrWfflfk-rSWsR^S^ttgiB 

ti\ 3 x 1 0 21 cm- 3 EJlJ:"C*>SrkSrWaRk"rS»* 
IB 8 Xli 9 tt:E*<z>*i»fl£«1Bo 
[t»3R*Kl 2] *a»*StRk, *HS***»«Jb^« 

fi££ft3^ ^ey i?A-k , ftlE>^ y i?^±u:^J&£ft£ 
ite»JRk*#r5;**yK«fc*5^T\ H9EJffe*JRtt\ 

D^tc£9^5fc£ft, ^o, iWE*6»JR c f'£>s i-H*g 
0. 6xio 2l cm _3 £(m6:tl:Mi: 



(2) 4£li^9- 2 8 9 2 0 9 

2 

[fibril 3] jftEMWRtt* SMUfefcJRXtt^yS' 

tcE*<*>.* ^ey gio 

ft kSr4**4:"»-*l»*«i 2 

tcE«<^*ySS. . 
10 [»*gil6] ffiE*fe»JRtf:, Si0 2 JR^ PSG 
JR. BSGJR, ASGJR, BPSGS, GSGJR, Si 
3 N 4 JR. XI* S i O x N y JR*» fcaltR £ ft £ 1 

»JR-c*sr fcSrW»k"rs»*Jgi 2U:E*o>*y 

7] iijfs^^y -fe/wt, DRAMo^y 
■fe>"C*>srk4:4*»k"r6I»*JBi 2K:E«<z>**y 

8] ffJE^^-y -fc/wi, eepromo^ 

20 * y gfe 

9] OTEI6««©ffllff*rt:, 1. 6 5J^± 
k S:W»k-rs»*3Bi 2 KE*<o> * y R 

"So 

[»#ii2oi ffliHite»jR*^a*»*tt, 3x10 

[»*JB2 1 ] ¥*<MKRi:* mE¥»tt£«±lc« 

S^^MOSf7^^^, MEMOS 
# * ft **6*« fc*5V ^ 

30 X, ffiE*fe»JRtt, S i -H&£«r^-r5#**^t*JB 

»]Rcp<Z>S i -Hj&£-»«\ 0. 6xi0 21 cm*^T 
■Cfcsr k *4#*k 1-5 
[»3RJR2 2] jfflE&ttJRtt, JBHHft*«^W:^!/^ 
^c-^g >-JR"CfcSr k*W»k"r2>ft*JB2 1 KEtt 

[w*ig2 3 ] mt&mmmi±, 4>*< k ^j^ia^-h 
K^/a s ft * ie»jR-c & s r k S: w» k r s if * jb 2 1 

f KE*<0¥*ttK«. 

[»*IB2 4] lWEil&SJRtt, ^^VCVDftta 

•?»rit*ft**ft««-C*>*r kt»»i:t 2 1 
KE*<o^8M*jgfi 0 

[lft*JB2 5] fttjE*fe^jRli> s i o 2 JR. PSG 
JR, BSGJR, ASGE BPSGE GSGl, Si 
3 N 4 JR, RrjS i O x Ny JR3&»fca§R£ft5 1 o^^fe 

kSr»«k"rs»*JB2 1 tcE«^*iS* 

[If^ll2 6] S9Eil6«IR^®ifT^tt, 1. 6 5^± 

£«tSk-r3fS^3i2 1 t:|E«co^$ftg 

50 g 0 



(3) 

3 

[»#*I2 7] fitJEj|s6»JR*^a*»*tt, 3X10 

21 c m- 3 j£*±-c&3 r t t -r % mmm 2 1 [cum 

r itcj; 5, ffJiajfftJRJR^^s i -H3B-&ft^0. 6x 
[»#S2 9] S i-H^$:tt^^5:^tJra 10 

j&so. 6 x 1 0 21 c m" 3 J^Tfc ?Kl*r6^c:£4# 

[0001] <?0 
[iSoit^TOf] #389311 si 

[0002] 

It**tf>KW] CVD (fc^Sfflj**) ifett, LSI© 

[0 0 0 3 ] JW^^f^t, rojBWtf^Srfflv^ 

[0 0 0 4 ] 
[*1 1 



t&MW- 9-289209 

L S I«at«u-5±*CVDBl4:flOB#^ 



CVD1BI 




Si0 2 


S1H4 

S1HCT3 

SiH 2 C1 z 

S1H3CI 

S1CI4 

SiBr4 

SiF 4 

Si(0C 2 H 5 )4 . 


• + - 


ro 2 

NO 
N02 
N 2 0 
CO 

C02+H 2 
lH 2 0 


PSG 


Si0 2 <7>Jj5*4+PH 3 


BSG 


Si02<DJKH+B 2 H6 


ASG 


Si02<OJl*t+AsH3 


BPSG 


PSGiiBSG©^ 
P0(0CH 3 )a 


GSG 


Si0 2 <BI£*4+GeH4 


S13N4 


SiH 4 -I 

S-i HCI3 

SiH 2 Cl 2 

S1H3CI 

SiCl 4 

Si Br* 


+ • 


'NH 3 
N 2 H 4 

N 2 
H 2 


Si 0~N«/ 


Si02<Z>m4 +Si 3 N4G>IS** 


AI2O3 


AICI3 1 
A1(CH 3 ) 3 
A1(C 2 H 6 )3 
A1(X 3 H7)3 J 


• + • 


" C0 2 +H 2 
0 2 
H 2 0 


Ti 0 2 


Tit(CH 3 )2CH-CH 2 -0] 4 


Ta 2 0 6 


L ' 5 1 N2O+H2 
TaCl z (C02H 5 )2C 2 H 7 02 

Ta(0C 2 H 5 )5 



[0 0 0 5 ] L S UCtt, SPaiteftJR^^iX i/^-i/s 
Lt, Si0 2 , PSG, BSG, ASG, BP 
SG, GSG, Si 3 N 4 > SiOxNy^J;<l^^ 

[0006] zizh^m^Mf&'t^^c, jssft 

#*u:s i (Will s i h 4 , 
S i H 2 C 1 2 Srfflv^fc, Sm£;fr£C VDg 

(S i 02 , SiOxNyftif) ^tCli, 3&#ifttC S i 

[ 0 0 0 7 ] l^CVDit^^H fit* 

[0 0 0 8 ] ££oT, CVDl^lC^Stl^H^tfS 
[0 0 0 9 ] 



5 

[0010] #ffiC VDffiXtfKflEC VDfirf*, 

^tC VDJR^*««rfT5fc:«>* 2 5 0-4 
0 otafE^ft^JB-CCVD/R^itaSrff 5 wfcds-C 

[0011] o£ 9 , ^ C V DifeU: J: T^J* £ ft 
**6J»JR <£*T\ P-CVDi) T^5=9A*fc* 

[0012] b^U CVDH P-CVDH) 
[0013] a . tt-f h 7 

Bfcfls/R (s i0 2 ) tciSU I^-ft^^h^ 
/I'KflsJRO S i fco©jB^&^»ri-3i*;fc&ft-^ 

[0014] ^U, rcO^Wf lCt^h7S//^ 
ft. h9 y^Ztltzm+t^nW* *}) (DRAM, S 
RAM, ^pffSStt^^y o^^lJir^ 

[ooi5] b . WiStt 

[0016] 0!lx.tf, S i H 4 , N 2 O, N 2 

£ft£> 0 Lj&»U r^S i0 2 ^ft> S i NJR^tb^T 

[0017] — *V S i H 4 , NH3 , N 2 SrJWW^f^ 
tU/7XVCVDMffH, S i NMds^jSStt 

£ G r^s iNJgii, WMtta«##K&#-c*>*o bj&* 

U rcOS i NJRli, ^< OH^r^tf (S i -HIB'&i: 

[0018] *^0|fi, ±ls^^Sr»ifcr-<< ftSftfc 
h<ox\ m-ti, s i -He^Sr^-f-S^f 

x*^tfJD5 J; &»{jftbfc:C VDJRKis^T, ^ 



(4) 4#IH¥9- 2 8 9 2 0 9 

e 

VDJRtCiSV^ If h7 5//ia^«M^<t 
[001 9 ] 

«>, **k^**»sssh, s i - hjs^ 

JRS: =fiTU ffiiaitfe»ffi*<Z>S i -H 0. 6X 
1 0 21 cm" 3 J^TTfc^^^-Cfc^ o 
itf [0 0 2 0 ] ffllBlfifKjRtt, fliBBfftUkJBtXtt^yS^^ — 

[0 0 2 1 ] JttlfBif&iiiJgii, S i 0 2 P SGE B 
SGJ^, ASG^, BPSGg, GSGiR, Si 3 N 4 
JR, RI^S i O x N y f)M 1 ooftiit 

[0 0 2 2] l}iJlBj[6»JRtt\ -e^BHf^ 5 1 . 6 5 £Jl± 
Xf^^l*ilg^3 x 1 0 21 c m" 3 K±t 

[0 0 2 3 ]*»S©**#8ttt, fr^fc, JffllE* 

^»^C VDSia STIgjSSft, *>0, StjlE/^ 
^-^ayJg^^S i-H^fifi, 0. 6X10 21 

[00 2 4] *3M*^s>:/i:, 
U ME'* 3/ iy<-isa VJRW:, Si-Hfi*ttt5 

0. 6 x 1 0 21 c m~ 3 J^T^&£ 1 k^*C&£o 

[0 0 2 5 ] MlB^y f-^-v'g ^JRii, ^(DBVr&ffi 

1. 6 SJ^iitfo^^, XK^lif S^3 x l 0 21 

[0026] *«W«o^*y »ttfi, **«cSSfc, 
i -H^^^-r^^^^^tfJ^^^^^^v^r C VD 

4tt, 0. 6 X l 0 21 c m-^T-Cfc^o 
[0 0 2 7 ] ffiiaj|6*JRtt, «Pfli(6»lHXtt^y^-<- 
i^a^JR-Cfc^o HUE*6*JRrt:, i: t &«E«6± 

[0 0 2 8 ] ffH2*6j»JRH, S i 0 2 ^ PS GJR, B 
SGJI, ASGE BPSGJB> GSGfe Si 3 N 4 
i O xNyJR^fcaStR*^^ 1 00|6»JR-C 

50 [ 0 0 2 9 ] WlU^^r ]) ir/VJi, DRAMXIiEEPR 



7 

[0 0 3 0 ] iM85*6»JRtt, ^(DM^mt^ 1.65 £*_b 
•ea>fc)K ^tt-t«>25B»*d 5 3 x l o 21 c m~ 3 ^Jb*C 

[0031] *i?B©*iftgtft *»#a«4:, m 

ISMO S h yisis*$}i\cmj&£foZ>femmk Sr^U, 
flliEilfeiSJKW:, S i-H8^!:ft5^x$:^^IM 

t©S i-H^lll, 0. 6xi0 21 cm" 3 ^Ttfc 

[0 0 3 2] miBilfiSJRtt, JBW*6»JBlXtt^s/->^<- 

[0 0 3 3 ] ffiflBlftSJRtt, S i 0 2 PSG^ B 

SGE ASGJS, BPS GSGI, S i 3 N 4 

JR. RW$ i O x N y 1 o©»Ht 

&>Z>o 

[0034] mummmt, j £<Dm$im& i . e s j^jl 

-CfcfcJK X^^Ol^SS^3 xi 0 2l cm" 3 l^±T 

[0 0 3 5 ] *3g«<0*6J»«0^ja*ifett. Si-HB 

«6*JRS:^ja;1-*»^Jcisv^r, StrlBS i-Htt-^Sr^r 
-T^^^O^fi^pgR-r^r fc let (9. liMBit6»JR*<0 
S i -Hg^i^O. 6 X 1 0 21 c m~ 3 £AT k J: 5 

[0 0 3 6 ] #3§K^ilfiJRJR^^jS*ffiW\ s i - h8 

r*#*»*^#*^«j^iiMi5r£:: tic* 5, mi5 

ISSUR*^ S i -Hg^O. 6 x l o 21 c m" 3 J^T 

[ o o 3 7 ] ffria^^^fi, r^x-^c vdSskj: 9 

[0 0 3 8 ] 

[ 0 0 3 9 ] Bllt ^K^^^/f^^fl 1 ^Ifc 

lioi I- I I jgUcj£ 5 8rffiEI"Ca>3o 
[0040] e^^i uc«\ ^{zM^y-^ as? 3, 

So 

[0 0 4 1 ] ro-^s/ ^3 ^JRl 2 fit S i — H 
(tflxJt S i H 4 . S i H 2 C 1 2 



(5) WIB^9 - 2 8 9 2 0 9 

8 

[0 0 4 2] r CO^^^^V^T, /<y>^<- >^JR1 
2t©S i -Hfi^ill^ 0. 6 x 1 0 21 c m" 3 J^TtC 

[0 0 4 3 ] r©,t5fti)Si:J;ntf, /^^-<-v/3 

d>*< m^h^ 3/:7 0 U:J;31il£^^>' 

^*^fa{a^iiJ*>, S i -Hje-&«:*LfcV^«»;*f 

[0 0 4 4]ftfc\ S i-H^^tL^V^M^* 
J8V^5CVDJRfc LTft S i (OC 2 H 5 ) 4 

(*i#fiR) o 

[0 0 4 5] ✓ < s/ ^ 3 >-JR 1 2 fit — 

[0 0 4 6] /7^CVDtC«t DMb^P-CVD 
«W\ S i -HjB-&Sr«tC*<$/v-CV^-5o ttot, * 
* 91 fit S i-He^*ft5^^*fflv^r^^c 

[0 0 4 7 ] 3/ 3 yii 2 <E>JSlfr*«: 

1 . 6 5J^_bi: U -/<s> v"<-->3 Vffil 2t£<a£;fr£ 
lflt?r3xi o 21 cm- 3 ^±tt^(i\ lltt^^ 

[0 04 8] BP^, 3/ 3 1 2 <7?JS#r^> 

^Ffis&fit 0%-Cfe^o 

[ 0 0 4 9 ] 0 3 ft *#9!©teSJR£>Ev^«2|g;K 
^ffitcB8fc5^*#3S«S:^-rfc^-C*>S. i4lt 
M 2 co 1 v- 1 v$Ui?£ JSrffiH-CfcSo 

[0050] <f-y?\ 1 a tCJt ^^^ty -*?\ P i> 
V ?te¥<Dm^*mfa£tlX\^Z> 0 ^y^l 1 ate, ^ 

[ 0 0 5 1 ] ^<D^y $"<—i/a ^§1 2 ft, Si-H 
tt-g'Sr^-f (Witf, s i H 4 , s i H 2 c 1 2 

[ 0 0 5 2] ~com&\C$S\,^X, ^r^-^aVil 
2^0S i-H^ilt 0. 6 X l 0 21 c m" 3 J^TlC 

[ 0 0 5 3 ] r^J;5 4«jSlcJ:ixlt y^i/^<-^3 

5C y§l 2*^H^N ^y^l 1 a iC^^Jc^^^) ^7^^ 



9 

[0 0 5 4 | 4fe S i -HiK^&*LfcV^JBW;*f*4: 
fflV^C VDgi: tt tf, S i (OC 2 H 5 ) 4 
^V^TSlit L^TEO SJRfcifj&SfcS (Si#H0 o 

[0 0 5 5 ] ^y^-e/g ^jRi 2 tf, — 
Id, M-cg^itS^ ^11^ / 7 ^ c v Dft J; 

[0 0 5 6 ] 7°7^CVD^J: iJML^P-CVD 
JRtt, S i -Hje-&Sr«lC#<$/uTV^5„ *£oT, * 
3§ejtf, s i-Hje^^ft^^^5rfflv^7°7XVc 

[0 0 5 7 ] ^ v"<- is 3 l^JR 1 2 <vm$T&%: 

1. 6 5£Jl_hfc U s*yiss<-iS3 2\C<£&nZ> 

mmmsti: 3 x 1 o 21 c m- 3 £x_ttTfr}*, mm^^ 

[0 0 5 8] BP*?, i^-<-^3 l^mi 2<D&$rm, 

[0059] H5tf, ^^m<o^Bm^^^f^%s 'MM 
r^t^^^ey (dram) [:ifflbtv^ 0 

[0 0 6 0 ] **#lfi2 1±lCtt, 7-f-/VKK^JR 

[0 0 6 1 ] KWVffi«2 5KlB\ t>h§2 7^ 
^^^TV^^o y-*ffl«2 6 ICtf, —j3<02tf*i/# 

tf UM^-5?;-K) 2 8A5«jgg$^rv>-5 0 

2 8_hKtf, ^r^^^^^ilfeJRKSr^bTfBi*- 

a. 

[0 0 6 2 ] £7t, *_UBtctt\ T^? = e7A*t*A»6> 

[0 0 6 3 ] ^MIE^3 o^S^^^-v/ 

3VJR3itt, Si-Hfe^$:ft^^ (Mitf, S 

i H 4 , S i H 2 C 1 2 * 1 #B) &"&tflB**# 

[0 0 6 4 ] r tO^^tCioV^r, y \y<— is a IsJRZ 
1 *<Z>S i -HjB-&*fi, 0. 6 XI 0 21 cm" 3 ^TC 
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[0 0 6 5 ] JinB&Jtf:JR3 2-3 4KoV^T*>, 

s i -Htt-&4:#-rs^f^Sr^tfJH*f^f^ : S:fflv^cv 

i-Hfi'&ttt, 0. 6xi0 21 cm" 3 £tra 

[0 0 6 6 ] /<s/ v"<-*>3 ^ffi 3 1 tf. — fl£ 

jS^n^o JgBB*6*JR3 2~3 4W\ SECVD 

ft, jftECVDfir, /7^CVDS^^^a!) 

[ 0 0 6 7 ] r<o<fc 5 fcflljSUiJcfUi, -><:y s^-^a 

bK-ftjR (sio 2 ) 2 4 tcsM-5*a^*< * 

^- hiM2 4 0S i tO^W 
[0 0 6 8 ] Sfc, <!f- hmtm2 4<DS i tO©^ 
^h9s/^^J;a>^^^^^oBSIfl|[oSi!i3& s . Si- 

[0 0 6 9 ] /<s/Sy<-£/3 >-^3 1 (OJB^T 

m& 1 . 6 5£A_hfc"t-£j&s Xtf^y '>3 ^JB!3 

1 l£<a*;fr£^5Sfie&£ 3 x i o 21 c m~ 3 J£i±t*r^ 

[0 0 7 0] HPfe, ^y^-'>3 ^JR3 1 ^®#r^, 
^&s£tf, 0%-C^^o 

30 I o o 7 i ] me tf, ^B^iffiiKffl^ysif 4i^i 

T^t^^^y (DRAM) tCM^UTV^o 

[0 0 7 2] ***iS4 l _b^tf, ^^ey ir^4 2, 

Rum&/ y •fe/V'4 2oj^i2tcia®^^aj^ii2tHi^4 

[ 0 0 7 3 ] J5S21I1K4 3 $:«^t^MO Sh7 ^v?* 

^ »1J1&*BE*R4 4Sr«5«t 5t-JiBB*6»IBl4 9*5 

[0074] ^tc, mwu&mm* 9±\at, / m2mn<v 

rv^So f 2lMIfii4 5^S5 J; 5t-iBBBil6*JR4 

[ 0 0 7 5 ] .jSM«6JftJR4 8±tCtf, ^3^§cO 

^miB^ (fiTllitf, 7>5 = 9A4t') 46^jaS^ 

1 3 i^nas 4 6 ? j: p ^ ^ - 

so [ 0 0 7 6 ] ::-c, ^r>^- ^3 ^JR4 7a^JiPfl 



(7) 

11 

«6gB4 8, 4 9 11, S i-Hg^SrttS^ mx. 
tt\ S i H 4 . S i H 2 C 1 2 * 1 #?&> £<a t? 

[0 0 7 7 ] r^^^t^ib fc V>r, /^^-->3>'R4 
7 3ttWMI*ft»JR4 8, 4 9 C P<^S i - Hg^lli, 
0. 6X10 21 cm" 3 m:S^^XV^o 

[0 0 7 8 ] **5, ^r^->3 ^§4 7XtWB«Bife 
114 8, 4 9 ©iffT^tt, &JRE*ft36 5 fl0fi8S^TV^ 
7ttf>, rti/fc^ix^^-^a ^JR4 7XVJBPfl*fi»JR4 

c VDvfetcj; *> 

[0079] r <o£ 5 fc«/S;u:.fc*uf , 

^4 7WIMiJ^4 8, 4 9 tOH^ > * y 1r 
/I'SrWfifcf 5 b7>"^^^- hK-fbBt (Si0 2 ) 

[0 0 8 0 ] -y- MfcffcJROS i tO^W 

[0 0 8 1 ] /V^-'>3^4 7Wi 

M*6»JR4 8, 4 9®IJf$«:l. 6 5eAli:t5K 
31^5/^-^3 VJR4 7M1PMI4 8, 4 9 
IC$**lS25B»«S: 3 x l 0 21 cm- 3 ^±tmil 
/^^-^3^4 7Wlflttii4 8, 4 9^W 

[0 0 8 2] EP^, /^^-i/g >JR4 7&OTfflfl#fe 
JSJR4 8, 4 9c7>jS#r^ I^IS^I^^I^L 

[0 0 8 3 ] H7«\ **W<0*6»jRSrfflV^fcS5ims 

l7^vi I I -VI I I 8M^?n p BriSlisU 89ft H 
7© I X - I xJSUCfB ?#r®(§I-C&3o 
[0 0 8 4 ] r©*;H£a>fl£1Btt, **WcOj(fi»lRSrE E 

[0085] ^mwmfcs o±ictt. y^-flsYmiigk 40 

5 1 dsjgjas^rv^o 7*f -a- KiM5 1 tc^ 15 h 
^yi?;Wi, 1*38^- Mi5 2, *J«<T- Mis 

3 , K W ^««5 5MV-^^5 6 

[0 0 8 6 ] ^^ey <fc 5tC BPSGg57 

«^tl/^, BPSGl57^Si-H^^t 
-tZtf* (Wx.lt S i H 4 , S i H 2 C 1 2 * £\ * 

tt£4§^tClL BPSGl5 7f©S i-H8$itt, 50 



9-289209 

12 

0. 6 x 1 0 2L c m~ 3 ^Tl-^^^^TV^ 0 
[ 0 0 8 7 ] tfs/h*fl58tt, ^^Dt/VOKWV® 

Si ONI (/^^-i/3>l) 5 9 3&5^j3t£*VCl^ 
So S iONi5 9^S i-H^?:tt§^^§tf 

S iONRSQ^OS i-Hfi^itt, 0. 6X1 0 21 

[0 0 8 8] roj; 5 **J*K«fc*Ui, BPSGJR5 7 
XVS i O NJR5 9 ^ ^ y -fe/vSrfllJ9:-?"5 h 

jis&xtKor- vmtm (s i o 2 ) 5 4{cm-tz>& 

[0 0 8 9 ] ^- hKftJRs 4 cds i t 0<om& 

h ^ s^tc^s ^ v^**<0Wffi©X»a 5 , si- 
H«f'&S: ; fi^U*v^JB»^fxS:fflv^■CCVD^fe^cJ: t)BP 
SGHXUS iONg^Mt^^tCtt^X, f*r<b^ 

[0 0 9 0 ] tr^t, BPSGR57MS iONR 
5 9 <Z>JSi>T*& 1 ■ 6 5^±tt^rtT, BPSGg 
5 7Rl$S i ONJS5 9 OMM^Or5]_btCS^-C^ £ 0 
Sjfc, SiONi5 9^^SIfiS?:3Xl0 21 
cm" 3 ^ltt^rt*C, S iONl5 9©iStt©[£] 

[0 0 9 1 ] IP^j, BPSG1S57MS iON§59 

[ 0 0 9 2 ] m 7 Tb^m 9 ^3M*SSfi<G>jRaft# 

[ 0 0 9 3 ] £t\ H 1 0 Rrjm 1 4 tC^-f J; 5 P 
flgff 5 0 0 nmO^l)3 ^BM £> * 3 ^ -f - ^ 

o nmo->y ^yfOT^^^y- b«it:JR 

5 4 ^^i*i-So 

[ 0 0 9 4 ] £7^. ^yny|^50 
±<0^ffilCff!lx.tftt«dS«S)2 0 0 nm^Sl y y = 

^m%Kmi-z>o poci 3 jjti^^vrs/yay 

5^50?:WU ® 1 sHy ->y 3^JK^lC^Ftt«!i (y 
[ 0 0 9 5 ] ^KftSJXgfcJ; t) l^* b^^- 

V'Srf^*?, rovv^x f^^-y^-^x^i: LtR 1 E 
ffitcj: »?f 1 xKy v-y = vjRSrtt^wlc^^^^i/u 

[ 0 0 9 6 ] 8*&fl:S:fTV\ f l#U'>y 3 
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[0097] f aV'Riloy KJR*fl£ 

**5, S2^y^>y ^Ri: *>y *>r kjro^ 

Ejsfe^j: 9 *>y -9~-r kjr, f ^y svaavmi 
#y ^y = ^jb&:*5/ ^> □ ■e^e*. #ifi^- 

[0099] hmms zRx^mm^- h 

li5 35:-7^^i:tt, ^y ravfitss o 4>icy vfc 

^- h^5 2ROTMW^- b^^5 3 ©SElC^y =2 

«5 6 £^fi)rr£o 
[0100] &t£, Hi 1X0*12 1 SltCTjk-t <fc 51-, » 

tc, BPSGg5 7 5:Mt^o 
k\C£*), BPSGB5 7©*ffiS:5paftt5o 
[0101] BPSGJR 5 73&5S i -Hg^$: 

^fS^* S i H 4 , S iH 2 CI2 4Jf, 

BPSGR5 7 4 I ©S i-H8§«5 
0. 6xi0 21 cm" 3 ^T^*^«];?^tt^ BPS 

[0102] m 1 2JtU«ia 1 6 X ^ 

h^-ySr-T^^lcfCR I EifcK:j;!9 b PSGI5 
7 St^^v^U Ki/-fy|l«5 5Hlt^^y^^ 

[0103] rcO^, ^^y^ftlCk BPSGg5 
7jbtC&JSJR, Wiffif^8 0 0 nm^7/K^i/ 
*-&&R£7#J*-r5o ^JEttSSXSKJ; 5 v^x 

I EteK* S&JlJRSr^s/^^U tfs/M8 5 8*^ 

[0104] mi 3 rz$\% i 7 tc^-r ^ ^ ic, #j 

£t£i&&£#)4 0 JS)&3££*-) 13. 5 6 M 

HzUlRJEU S i H 4 , N 2 O. NH 3 , N 2 V>tf^ 
SrfflV^, Zfy zC-*?&ffl&<p\C&^^X, S iONH ('< 

[0105] r w"C, S i O NR 5 9 fit, S i H 4 JXte 
N 2 0©j?e4S:IBSi5-*"5*t # bX, laftS i ONg5 9 
^Si - H/g^firi 5 0 . 6 X 1 0 2L c m~ 3 £ATlC#£ 

J: 5^«^^^ 0 



(8) i(^|i^9- 2 8 9 2 0 9 

* 14 

[ 0 1 0 6 ] Jfcib\ ±BXglC*5V^T\ BPSGH57 
3U*S i O N^5 9 comtftm* 1.65 KiitSK 
31 liS i ONg5 SUl^**!,****** 3 x l 0 21 c 
m" 3 J^±i: -fjft/ii* B PSG^5 7XfiS i O NJ1 5 9 

[0107] ±EiSi:ihll, /^s/^-<-^3vjr 
«\ S iONJR59©*-C, »itt<OSSi:«^h^S' 

7X-7S i NR (_b/I) t S i -H«-&«rKi:Arif*L, 

tetter, iis^ffl^rt, h^fsaicR 

[0108] **5, 5 S i NJRt I3\ 

S i - Hg^$:f t^ifX^fflV^t/7^CVDSl: 
<fc «9^^:b^S i NJ^cor bXfoV, Sfci, 
^X-rTEOSRitt, f 

o 2 tfx&fflv^r^x^c VDtetcj; ^j-su^^y 

[0109] £*L, /7X-7CVDStM^5 S i 

[0110] 118ft Si -H^^ft§^fX$r^ 

\cx f9fl?j«U^lft»«4r^v^*a»#SS« (LSI) 

ticfjSSiiSMOS bK^JRo« 

[0111] **»»IB:lcj:^rf, *6»JK*©s i -H 
30 0. 6 xi 0 2l cm" 3 ^T^i:^lCfl, Si- 

H^Sr^b^v^x^fflv^xc VD&tcJ: ^fifcb/t 

(*B>fetfcfcd5 1 ) o 

[0112] S i -Hfe^*OW»tt, FT - I 

[0113] |19H, FT-I RtCj;6^^X-^S i 
- ^ KlRffiatt, 2400 — 21 00c m'^ffi^^K 
tf, J. Appl. Phys. 49, p2473 (1 

9 7 8) tcia*snyt*S4:fflv^rt)&s-ct«- 

[0114] **5, :rt^5)/7X-7S i ONJ^t 
S i H4 ^fX, N2 O^/X, NH3 ^fX, N2 15* 

[0115] Si -H^^r^-r^^fx^^tfim^^x 
U/t*6»lR©JStFf^tt, MCHe-Nel/-f (6 3 



(9) 
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[0 l l 6 J &teJR<£jaW*<a®«K:o^-cra:, Wx. 
II VLSI Technology (2nd EDI 
T), p260 (1 9 8 8) ©6. 4. 5 Prope 
rties of Silicon Dioxide 
(O Refractive index and st 
r e s s UHBfta 5 fc£ a 

[0117] B2 OR&S 21lt NANDSE E PR 
PMSrWc, S^rV -fe^Sr 5 b^^^^^o^- 

< ^tUv^ 0 

[0118] BPfe, 120 tC^-TJ: 5 NANDlE 

KfliJRlcB:, i^b7^«4U<, s i- 

H^fi^o. 6 x i o 21 c m- z *mx.z>mmm*^y 

B2 l IC^-T* 5K> 

[0119] *«wic§8*?s*6aj» (jgiwMtt 

[0120] B22tt, **M^Bafc>2>*fe»IRofi[jfi*- 
Si:ttffltSCVD8f©-«4:^tfc©tfc5. 
[0121] roc VDSfll> ¥fir¥tSM^°yX^c 

[0122] ^^y/<7 l^^ii, v = ^i>mn£ii,% 

ft(7)^/N7 3fflt^5o T«*7 2Tfc:tt:, CV 

fc-* 7 4 d5g£a*^XV^So T^®7 2lC*i, ^±&^l 

[0123] TII7 2_LtCli, T^#7 2tC^J-[^r^ 
J: 5K±«ffi7 5i&SffiS£*VCV^5. ±m@7 5lCfi, 

[0 1 2 4] ^-YW^7 1 Ktt, JB3Nf^fxSri»At'^/E: 
i6co^f^3gAP 7 7 Xt*SJS»©#* 5 fcfc© 

[01 25] 0 2 3 12, iSSNf^fXlCS i H 4 , N 2 O, 
NH 3 . N 2 Sr^v^S-S-tciottS, S i H 4 ^X<Z3^ 
St, P-CVDJi^^S i-H^fi^felS^/Tt 

[01 26] r OHI^-Cfi, ^X-rCVDgli: Lt 
fill 2 2 IC^-f £3 V\ P-CVDiW©^ 

^jaft*4 0 0t, IS^IKI^^OMIK©:^ 13. 5 6M 
HziL/to Sfc, N 2 Oif*^ NH 3 N 2 

[0127] ^<D?7 7\C£fhY£, S i H 4 tf^<Dffi& 50 
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^tH^:i:ia^ P-CVD§^Si-H^ 

[0128lt$ot, N 2 Off*, NH 3 i/^, N 2 # 
^©«fi§:^f^-^iU S i H 4 #xo#t:S:£:^ 
S i -Hfe-fri^O. 6xi0 21 cm 

p - c v DJH£^j&-r & r. 1 3&5-c$ & 0 

[01 29] 0 2 4 fit, fcCS i H 4 , N 2 O, 

NH 3 , N 2 *fflV^4§-&tC:fctt£, N 2 O 

P-C VDl^S i -H«-&4fcOia«Sr^bfc 

[0 13 0] ro|g|ft-CJl^ /7^CVDgfii:U 

4oot, mm&mMtom&gk* 13. 5 6 m 

H z i: l/iio S i H 4 NH 3 N 2 # 

[0131] r y\c£}hf£^ N 2 O^x^Ifi?: 

[0132] ^oT, S i H 4 NH 3 ^fX, N 2 

^fxofl£»Sr-?rn^— ^fc U N 2 Oifx^Ifi?rf 
itZ^Z* ^ kX\ Si-H^fi^0. 6X10 21 cm 

[0133] i25tt, P-CVDH©I^^tlli4 
K«fc^S*fc^KI«&^1-fc<^&5. 0 2 6 

l±, P-CVD^©l^IS«Itt»W6$i: 

[0134] r^^77iatltf, P-CVDMJf 

o%tct*6 r. £ 0 Sfc, p-cvDi^li 
1S?:3 x 1 o 21 cm" 3 ^J:lct^ri:[:J;or^, W 

[0135]^ot, S i-H^t^O. 6X1 0 21 

cm'^TOP-CVD^fflV^i^C^V^, £ k 
{C, P-CVDJRoH*f*S:l. 6 5 J£jl_htCf^>^N X 
fiP-CVDJi^^t^ifi?r3 x l o 21 c m~ 3 J£*_LU: 

[0136] 

[0137] s i -Hm&&mTz>#x : £:&t*mn#x 
\cx y> c vDje*«!«r£»^*c#^-t\ cvdjui (g 

^0. 6 X 1 0 21 cm" 3 ^T^t^I t\CX m&C 

(h) tfYjisi?** w- vmtWk^h fjt/i'mtm 

[0138]ffiot, ^K^- hKibJR-^ h V^BMfc 
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m<om*m±<oi&& (s i to^) t*mmi$inz>m 

[0139] S i -H^Srft^if^^^I 

& c vDJH*Mi6-r£#-&U:*^-t\ cvd 
JK<z>JB*t*St l . 6 5 JBUblc-r*JK Xfic vd^© 
2**ftSr3 x i o 2L cm" 3 ^±tc-TS^i:tcJ:or, 

[0140] «or, *»*S6*o*««tc, *»d«r 

[12] Bid I — I I JSHdfB 5 iiio 

[B3] ^^<D^yxy^-iyB>-m^^^^^y^ 

[B4] 03^1 V- I VjKUCfB 5>»Tffi0« 

[15] *iPJ^gg?:Ii^DRAM©-f^^t 

[16] #«01<0j|6*JRS;flIr*.£ DRAM©- m*7jkT 
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[0 7 ] *«W^ilfe»JRSr{«*.* E E P ROM^-#'J£ 

[18] H7<£>VI I I-VI I I ia^iB5SfffiBlo 
[19] x - I xiftuifi 5Wrffi0o 

[ll 0] l7-i9^EEPROMOSil^S(D-I 

a*^-rsrfiD0. 

[Hi 1] 0 7~0 9 COE E P ROM^Kit^-feO— X 

g*^-r»rffi0. 
[Hi 2] |7-|9^EEPROM0M^SO-I 

[Hi 3] @7-i9^EEPROMOi!l^S^-X 

[Hi 4] |7~|9©EEP ROMOKig^&^-I 
SS:^r»rffi0. 

[Hi 5] | 7 -I 9 ©E E P R OM©8i^S^-I 
^^r^r^r^Ho 

[Hi 6] §7-i9^EEP R OM^)M^fe©-I 

[Hi 7] H 7 ~i 9 ^ E E P R OM^S!il^O-I 
@£^-f £Fr®0 o 
[Hi 8] Si-Hg^fity-bM§^f7;/ 



[Hi 9] WOFT- I RX^^ b/V^^fic 
[H2 0] E E P ROM^*5ttS«-¥-O^Kj<0<R^-Sr; 

-THo 

[021] Vt&fy&Xfim&lBl&b hJ^zsXfOl 

[122] 7°7X-7CVDgfO-f^^fi 0 
[§23] SiH 4 #*8E4i C VUm*P<0 S i -Hft 

[H24] N 2 O^MtCVD^^S 1-H&& 

[02 5] cvDJR©JB*f^iWI®tti:^B8«Sr^-r 
Ho 

[026] CVDJR*^g*»Sfc»ffltti©B8««r^ 
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